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1 Preliminary remarks 

In U] we have investigated the process of nucleation in the situation of the 
strong unsymmetry. We have analysed the system of condensation equations 
and suggested three different approximations. 

The first approximation is the total monodisperse approximation. It has 
been already suggested in and is a rather natural one. In this approxima- 
tion the total number of the droplets on the first type centers are regarded 
as those formed at the initial moment of time. Then all these droplets have 
now one and same size which can be easily calculated. It equals to z. 

Certainly this approximation is suitable in the case of the strong unsym- 
metry. Namely in this case it was used in 0. But this approximation can 
be applied in some other cases. This approximation can be used to estimate 
the errors of some other approximations. 

It is clear that the total monodisperse approximation is more rough than 
the special monodisperse approximation and the floating monodisperse ap- 
proximation. Then we shall estimate the errors of the mentioned approxi- 
mations by the the error of the total monodisperse approximation. 
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In the special monodisperse approximation we have to introduce the char- 
acteristic size Az of the length of the spectrum due to the supersaturation 
fall. This value is well described in 0, QTJ] . Then we have to imagine that the 
influence of the droplets formed on the first type centers can be described 
as the monodisperse peak with the number of droplets determined by the 
special recipe. 

To determine the number of droplets in the monodisperse spectrum we 
must calculate the number of the first type heterogeneous centers which 
became the centers of the droplets until Az/4. It can be done without any 
influence of the second type heterogeneous centers taken into account. 

The reason of concrete choice of the size Az/4 is described in J| in details. 
So, we needn't to explain it here. We have only to note that this choice is 
equivalent to the specific choice of time, i.e. one has to calculate the number 
of the droplets on the first type centers formed until the first quarter of the 
nucleation period. More rigorously we have to speak here about the finish of 
the nucleation period due to the fall of supersaturation. 

In fact we can act without the special monodisperse approximation but 
only with the help of the floating monodisperse approximation. This approx- 
imation is similar to the already described one but has one specific feature. In 
the floating monodisperse approximation the influence of the droplets formed 
on the first type centers at the "moment" z can be presented as z 3 Ni(z/4), 
where Nx(z/A) is the number of the droplets formed on the first type centers 
until z/4. So, this approximation is formulated for all moments of time and 
can be used in the arbitrary moment. 

Certainly when z is near Az this approximation coincides with the special 
monodisperse approximation. But this approximation is more simple and 
universal than the previous one. We shall use below the floating monodisperse 
approximation instead of the special monodisperse one. 

2 Calculations for the total monodisperse ap- 
proximation 

Now we shall turn to estimate errors of approximations. The errors of substi- 
tutions of the subintegral functions by the rectangular form are known and 
they are rather small. But the error of the approximation itself has to be 
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estimated. 

The error of the number of droplets formed on the first type of hetero- 
geneous centers can be estimated in frame of the standard iteration method 
and it is small. So, we need to estimate only the error in the number of the 
droplets formed on the second type of heterogeneous centers. 

It is absolutely clear that the worst situation occurs when there is no 
essential exhaustion of heterogeneous centers of the second type. 

It seems that the monodisperse approximation will be the worst for the 
pseudo homogeneous situation, i.e. when the first type centers remain practi- 
cally unexhausted. But as far as we haven't any direct proof of this property 
we shall consider the situation with the arbitrary power of exhaustion. 

As the result we can consider the system of the following form 

G — I exp(—G(x))9i(x)(z — x) 3 dx 
Jo 

Q\ = exp(—b / exp(— G(x))dx) 
Jo 

with a positive parameter b and have to estimate the error in 

POO 

N = exp(—lG(x))dx 
Jo 

with some parameter /. 

Parameter I shows that we doesn't consider the influence of the first 
centers nucleation on itself but analyze the influence of the first centers nu- 
cleation on another process with another parameters. This differs our con- 
sideration from that made in [[|. 

We shall solve this problem numerically and compare our result with some 
models. In the model of the total monodisperse approximation we get 

roo 

Na = / exp(— lGA(x))dx 
Jo 

where G a is 

G A = Ul-exp(-bD))x 3 
b 

and the constant D is given by 

roo 

D = / exp(-x 4 /A)dx = 1.28 
Jo 
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We have tried the total monodisperse approximation for b from 0.2 up to 
5.2 with the step 0.2 and for I from 0.2 up to 5.2 with a step 0.2. We calculate 
the relative error in N. The results are drawn in fig.l for N A . Here r\ is 
the relative error of the total monodisperse approximation in the number of 
droplets. 

We see that even for N A the relative error is small for all situations with 
moderate /. For big / the error slightly increases. This corresponds to the 
evident fact that when / is big the nucleation on the second sort centers is 
finished earlier than on the first sort centers. Here the total monodisperse 
approximation isn't valid. 

The growth of the error for big I is rather slow but inevitably it will lead 
to the big value. Then this approximation will give a wrong result even in 
the order of the magnitude. 

The calculations presented in further sections show that the maximum 
of errors in the floating monodisperse approximation lies near / = 0. So, 
we have to analyse the situation with small values of /. It was done in fig. 2 
for N a- We see that for Na this situation is even better than the previous 
situation. It is rather natural because the small values of I correspond to 
more strong ierarchy. 

Unfortunately the situation for the floating monodisperse approximation 
is another. We can not find the maximum error of the results for the monodis- 
perse approximation. We see that this error has the maximum at small b. 
Then we have to calculate the situation with 6 = 0. Here we have to solve 
the following equation 



and other approximate expressions. 

The results of this calculation are interesting mainly for floating monodis- 
perse approximation and will be presented in the next sections. 
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The relative error of Na drawn as the function of I and b. Parameter I 
goes from 0.2 up to 5.2 with a step 0.2. Parameter b goes from 0.2 up to 5.2 
with a step 0.2. 

One can see the essential negative slope when b increases and the slight 
positive slope when I increases. 
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Fig.2 

The relative error of Na drawn as the function of I and b. Parameter I 
goes from 0.01 up to 0.11 with a step 0.01. Parameter b goes from 0.2 up to 
5.2 with a step 0.2. 

One can see the essential negative slope when b increases and the slight 
positive slope when I increases. The qualitative character is absolutely the 
same as in fig. 1. 
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